Grid cells used in simulations as potential locations for seabird colonies. The panels show the set of actual seabird colonies (circles) when the size threshold is set to (i) 5,000, (ii) 20,000, (iii) 50,000, (iv) 100,000 breeding pairs. Grid cells that are considered as potential positions of seabird colonies are highlighted in different colours and framed in black. The panels illustrate the (i) widest, (ii, iii) intermediate and (iv) narrowest definition of suitable grid cells. The initial model is based on a colony size threshold of 10,000 breeding pairs and the narrowest set of grid cells. (c) Spawning areas of cod (blue) and herring (red). These are used as initiation areas for the respective larval drift models. (d) The protrusion of each grid cell was estimated as the deviation from the "average coast line" (using major axis regression; bold line). Protrusion is shown as red (positive) or blue lines (negative) for all coastal grid cells.
Supplementary Tables
Supplementary Table 1 Parameters included are the position of grid cells along the coast (ordered from southwest to northeast; both linear and squared), protrusion from the average coastline (see text for definition) and breadth of continental shelf (distance to the continental slope). Particle abundance is defined as the 1st decile for the period 1982-2011. Based on Box-Cox transformations, particle counts were power-transformed using λ = 0.25, resulting in residuals that were approximately normally distributed and homoscedastic. Models are presented including and excluding islands to the southwest of the Lofoten archipelago, for which protrusion could not be unambiguously defined. Model selection was based on Akaike's Information Criterion (AIC); the difference to the second best model is indicated in terms of ΔAIC. P-values are provided for the uncorrected tests (Pord.), for the randomisation test (Prand., based on 100,000 replicates) and the toroidal-shift method (Ptor., based on 280 or 271 position shifts, respectively; for details, see Methods, section "Spatial autocorrelation").
Supplementary The assumptions underlying the initial model are italicised. The probabilities reported (probability of an equal or better match between larval abundance and randomised colony position than actual colony positions) are derived from simulations with 100,000 replications. See Figure 3a -c for the full relaxation of assumptions (iv), (vii) and (viii). The Table shows that the relationship found between particle abundance and seabird colonies did not hinge on any of the initial model assumptions that had to be made.
Supplementary Table 3 | Post-hoc tests of the initial model
Test performed Probability The characteristics of the initial model were further explored by (a) excluding the most influential colony; (b) comparing with one year (2010) of data from a cod-larvae driftmodel using an even higher resolution; (c) investigating the effect of decreasing grid resolution; (d) using the toroidal-shift method to take spatial autocorrelation into account; (e) comparing the importance of different cod spawning areas; (f) investigating the association between seabird colonies and protrusion of grid cells or breadth of the continental shelf. The probabilities reported (probability of an equal or better match between larval abundance and randomised colony position than actual colony positions) are derived from simulations with 100,000 replications [except (d)]. Results in (a), (b), (c) and (d) produce further corroboration of the initial model; (e) highlights the importance of the Lofoten area as a crucial spawning ground for the remainder of the coast; (f) shows that coastal characteristics are not in isolation sufficient to explain the distribution of seabird colonies.
Supplementary The cross-species maximum count for each colony (including counts from other breeding sites within the same grid cell from the same year) is provided together with the year for this count (source: Norwegian seabird database, http://www.seapop.no). Numbers reported are breeding pairs of razorbills, Atlantic puffins ("puffin"), black-legged kittiwakes ("kittiwake") and common guillemots ("guillemot"). Northern fulmars and Brünnich's guillemots were present in some colonies, too, and are indicated by footnotes: * The total includes 250 pairs of northern fulmars. †
The total includes 150 pairs of northern fulmars. ‡
The total includes 850 pairs of Brünnich's guillemots. § The total includes 100 pairs of Brünnich's guillemots. || The total includes 350 pairs of Brünnich's guillemots.
